In this study, human gut mucosal B cells stimulated by the polyclonal mitogen, pokeweed mitogen (PWM), were co-cultured with T lymphocytes to examine first, whether B lymphocytes located within the gut mucosa can respond to T lymphocyte mediated control, and second, whether mucosal T lymphocytes can mediate help and suppression.
IgA is the predominant class of immunoglobulin synthesised in, and secreted from, human mucosa.1 Antibody secreted at mucosal sites regulates bacterial proliferation2 and antigen uptake,3 and thus itself must be finely tuned to local needs. Disturbed control of the local immune response may lead to a wide range of clinically relevant events such as excessive bacterial proliferation and the 'blind loop syndrome', excessive antigen absorption and immune complex formation, and autosensitisation.5 The level of control of the mucosal immune response has been little studied. Thus, while it is clear that B lymphocytes primed within Peyer's patches by absorbed antigen proliferate,6 differentiate,7 and migrate to various mucosal surfaces,8 the role of polyclonal mitogens and modulating T lymphocytes within the mucosa in determining the rate of antibody secretion is unknown.
In this study, human gut mucosal B cells stimulated by the polyclonal mitogen, pokeweed mitogen (PWM), were co-cultured with T lymphocytes to examine first, whether B lymphocytes located within the gut mucosa can respond to T lymphocyte mediated control, and second, whether mucosal T lymphocytes can mediate help and suppression.
Gut was obtained from patients having stomach (eight), ileum (six), or colon (four) resection. Partial gastrectomy was for duodenal or gastric ulceration, resection of ileum was for Crohn's disease (two), Meckel's diverticulum (one) or carcinoma of the right side of the colon (three), and colectomy was for trauma (one) or colon carcinoma (three). Histological examination of the pyloric mucosa showed moderate chronic gastritis in each case. Ileum resected in association with the Meckel's diverticulum and the colonic carcinoma was histologically normal, while mild chronic inflammatory changes were detected in mucosa taken from macroscopically normal bowel resected in association with Crohn's disease, and histologically normal colon resected in association with colon carcinoma was used in these experiments. CELL (Table 3) in an identical fashion to that used for mucosal Controls for a 'crowding' effect, to account for lymphocyte separation had little effect on immuno-suppression, were (1) addition of killed T lymphoglobulin secretion, but it did reduce their viability in cytes to a final cell concentration of 4x 106/ml, and terminated cultures by about 10%.
(2) quantitation of immunoglobulin in blood Statistical analysis (Student's t test) of data lymphocyte cultures, with concentrations up to converted to percentage with maximum synthesis 4x 106/ml. In each case, immunoglobulin concenassigned as 100, for individual isotypes, showed tration in supernatants correlated in a linear fashion significant 'help' provided by T: B lymphocyte com-with the B cell number. binations, for IgA from colon B cells (p<005), and Inhibition of immunoglobulin secretion from for IgA (p<005) and IgM (p<005) from ileal B mucosal B cells obtained from resected ileum by the cells. Group analysis for different isotypes secreted addition of T lymphocytes (B :T = 2:10) was shown from stomach B lymphocytes failed to demonstrate in nine out of the 10 studies where immunoglobulin significant 'help'. If the colon and ileum data are secretion was detected at B:T ratios of 2:1. Conpooled ('intestinal lymphocytes'), 'help' for both version of data converted to percentage with Inhibition of immunoglobulin synthesis at higher T:B cell ratios was regularly detected in cultures containing B cells from intestinal mucosa. High levels of suppression (>50%) were found in all but one of nine studies of intestinal B cells. An imposed limitation on the expansion of B lymphocytes within the mucosa owing to a high level of sensitivity to T cell suppression, would allow for a stimulation of mucosal B cells in response to local needs, but only in a limited fashion, short of that degree of 'inflammation' that would cause pathology.
Gastric mucosal B:T cell co-cultures failed to show significant T cell modulation of B cell function, in the limited number of experiments available for analysis. The considerable variation in results may reflect shifts in the dose response curve not detected with the choice of ratios used, the variable infiltrate of lymphocytes found in all resected gastric mucosa, and the contamination of 'enriched' T and B cell populations which was greater with stomach mucosa than was found for intestinal cell populations. Real differences between mucosal B cell responsiveness to T cell control at different levels of the gut may exist, however, and these remain to be analysed. Differences in luminal content and antigen handling may condition regional variations in T-B cell relationships.
T cells are the dominant lymphocyte type within human gut mucosa21 and this is confirmed in our study. Effector functions have been described for human mucosal T cells.22 23 Less is known regarding a regulatory role for mucosal T cells. Regulatory T cells have been identified in the mouse in relation to the afferent limb of the mucosal immune response24 and oral feeding is followed by the appearance of suppressor cells in Peyer's patches.25 Regulatory T cells in the lamina propria limited the effector arm of mucosal immunity by inhibiting lymphocyte division after stimulation, 6 and have been shown to enhance secretion of IgM from blood B cells.27 The current study extends these observations by showing that intestinal T cells inhibit immunoglobulin production from polyclonally activated mucosal B cells, as has been described for co-cultured blood lymphocytes. 13 One previous study showed differences in spontaneous and PWM stimulated immunoglobulin secretion from cells isolated from normal and inflamed gut,28 using culture conditions differing significantly from those used here. In our study no attempt has been made to correlate findings with disease states. Future study of diseased mucosa may show defective T-B cell interaction within the lamina propria as contributing pathogenic mechanisms.
